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(54) LAMINATED COMPOSITE FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated composite film suitable for a battery separator 
capable of improving battery characteristics, safety and productivity with a high melt-down 
temperature. 

SOLUTION: The laminated composite film is obtained by laminating polyolefin short fibers on a 
polyolefin microporous film made of a polyolefin composition containing an ultra-high molecular weight 
polyolefin having a weight average molecular weight of 1 t 000,000 or more or an ultra-high molecular 
weight polyethylene having a weight average molecular weight of 1,000,000 or more and a polyolefin 
having a weight average molecular weight of 10,000 to less than 1,000,000 as indispensable components 
and having a mean through hole diameter of 0.01 to 0.10 /i m, a bubble point of 980 KPa, a void ratio 
of 30 to 95%. 
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a t-f$.&c£ztm*mc 9 «>r < a <3 . hhpst^© 20 

[0045] ( i v ) ^?L^ 

#2&bj©«b«^m©£?i*«> 3 0 %«±aw£ u 

^C»$0<{*3 5%W±-C*5„ £?U£#3 0% 
[0 04 6] (v) m^M 

*mw&m®Gm<Dimmiz> 9oo sec /ioo 

c c«T. *f*l/<«7 0 0 s e c/l 0 0 c c«Tt? 30 
SSvS*9 0 Osec/lOOc cKTtCtSC 

[0047] ( v i ) mWM^ 

[004 8 ] ( v i i ) SiSiiKit 40 

*^B«©aji^^fli©a?KasJ:b«. ass^s* y x 

^U^X^©^^©^^^^?^**^ t 

n iau/df^©«g«£Ji^©i5««&A©j£3£ 

<. 0. 9£(T*9T$U<>. 
[0049] (viii) 

*%B^©»jiig^ji©»a». ■»H*i«y**i' 

>Xtt-t©fijjR«»©**6«cSa^?LBI*»lSt^"C 1 
0 0 i^U/c^©^)!^)®^©^®©^^?:^ 
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<. 1 1 0«±#»*U». 

[0050] *«W©SWa^K». JfcJE©«tt*«l/ 
[005 1 ] 

otttftic a*. ia«H«c*jw*sate&ffij*»:©ii') 

( 1 ) M« : Kffi*jt3^«-?«tWII«:j: oaWEbfc. 
( 2 ) : J I S P 8 1 1 7 K^Sai/TfiJ^U 

(3) ^l5«iI?LS : a--;U#-5j<n^-£- 

( 4 ) : mmmc J; 0 «'J5£ L/c 

(5 ) : 2 5 MmJPOa&^UISraSl mm 

(0. 5mmR) ©^2mm/s e cf^tit. t 

( 6 ) ?l5R^g : M 1 0 mm©^TOWI«ilK-©JSEBr^a 
4ASTM D82 2«cKMll/-ca!l5e03t. 
(7)^W-f>h:ASTM E - 1 2 8 - 6 1 (C 

«eiRI?fl[*iBit. 14700KPa (150kg 
/cm 2 ) fcl_h*«i*-rs. 

[0052] ( 8 ) mtmm :I5105 -C©#H«T 

cc8B#p B ig(SD, MD^rsjfc^o'TD^o^-n-en© 
^©^bfc^&fc. 

( 9 ) a^jSffitk : rtS 1 4 mm <t> x 6 5 mmg©IStR 
<g&CC?HIl 3mm<Mt##jAA/c-tz^U--£--- ; £1f 

a> *©^gtc5m i ©ft)B«aA-r-2>©KirrsB$ 

m&i!E£U tb$5f(Il©^t©J:k<!:0-C**/c. ft 
*J, ^BS&iOTW:. 7-CJb-U>*-5K^- h (P 
C) : S?x^U>2;-**-h (DEC) = 1 : 1 

(10) ft®* : ffi$tiIKlt£|5lD«E§. 3 0 

#B!«caAT* tbl£t*J 1 ©fll* 1 

OOt Otcm-&<Dtt£ L/tSlfc„ 

(Cjiot, 1 073 s ec/lOOc c«±ift 

Z>UMt VXfflMLtc. 

(i 2) y;uh^^>?as:^sa^tt]ii-rsc<t«: 

[0 05 3 ] ^Jfe^ 1 

fifi:qy$i#^S#2 0 07J©@iS^a^ 'J U> 
(UHMWPE) 2 011%. fiffi^^S* s 3 577 
©ittmS**'>'x?U> (HDPE) 8 0fiffi%*^e>ft€) 

mm i o o sa§i5^c^bii$±S'i o . 375 mwwzm 
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13 

£fctf V x ^ u >»B5 (SL* 1 3 5 *C) C © 

^i;i^U>ffi^3 OS*gP*Zl#f¥ttlti (5 8mm 
<f>. L/D = 42. ^tgM^-f 7") (CSALfco *fcC 

oiigp^i, 200 r p m-vmmumt'-c . ma 

tc, mi.i-CCOffrtKis-b*, 1 15-CT5x5fitC 
«*Ma<fctfl 2 2 "C-C^-fe ? h &m>2 5 

felTliJO. ) ££Wffi?S#5%{C&£<fc ; 5K: 
tCtf6$£, iSSl 1 5"C. E*9 8 0KPaCD^ 

[0 0 54] H)6fe0d2 

jw*, niSF!jiii5)«K:bt:ajia^?:tffc„ nhti 
tcmmm&mowmmffio&mzmi 1 a^st 2 ^m-r. 

[0 0 5 5] HS£t«l3 
[0 0 5 6 ] Sy£#l4 

5j<>;^-U7 ^ >^71^©^J¥##2 0 Mmteft&J: 
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[0 057 ] 11*60(5 

wffiffitt^J (peg) X'&mvtcwmm2r~- ;k is 

$1*5 1 mmOtflltfU? -/ >5§$&lf SnSWfflfS^ 1 5 

ffi©3gm?r« 1 RD 1 * 2 (Cm-T . 
[0 05 8] 

^ >^?LH©*^W** S 8 Mmtc&Si:^ 
tty;H^>- KDW^^PIB-rs^WHIfeWl t|5l«l 

. Sfeiftft 5 1 m m©* 'MU7^ >5S8$liS: dMTffi 

«y»ttiH6©e*** i &o*«2 ic^-r. 

[0 059] jttm i 

11W^» 5 2 0 0 7? ©©ig^TS* y x?- U > 
(UHMWPE) 2 011%, HfWWSSJ 

*«i£#yx*i'> (HDPE) 8 o«g#>e> 
iioo asgp{c^tfi«±SiJO .375 sfigs^sn^/c 
* s.*\s^m®h (Hl* 13 5 °c) c©* >; 

x^b>|fij&^3 0M9$£— •HtfftHtS (5 8mm*. 
L/D = 42. •?*> (cSAWc. £fcC©~ 

*gP£«i[&U 2 0 0 r p mT?§Ifei$H/-C t flPW^'f 

icxxvxisy * m>x, c<owm 

®<Di>i$%tC&&2tltcT#Jfrt> 1 9 O-C-CJfbffib. 
1>T C©y;W->- h 1 1 5 "C-C 5 x 5 {g&Cp|B# 2 

0*^ 2 Kmt. 
[0060] 
[*1 ] 
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& m m 










i 


2 


3 


4 


5 


6 


1 




ntni unn 

UHHWPE 


(Hir) 


2. Ox 10* 


2.0x10* 


2.0X10* 


2.0X10 6 


2. Ox ID 8 


2.0X10° 


2.0x10* 


wt% 


20 


20 


20 


20 


20 


20 


20 




PE 


(Mif) 


3.5x 10 6 


3.5x10* 


3.5x10* 


3.5x10 s 


3.5x10 s 


3.5x10 s 


3.5x10 s 


»t% 


80 


80 


80 


80 


80 


80 


80 






wt% 


30 


30 


30 


30 


30 


30 


30 


m 




•c 


115 


115 


115 


115 


115 


115 


115 


MBxTD 


5x5 


5x5 


5x5 


5x5 


5x5 


5x5 


5x5 






*C 


122 


122 


122 


122 


122 


122 


122 






M* 


25 


25 


25 


20 


25 


8 


25 






sec 


355 


355 


355 


274 


355 


150 


355 


ft 




% 


45 


45 


45 


45 


45 


40 


45 




mK/25/in 


5115 


5115 


5115 


4057 


5115 


3430 


5115 






KPa 




U b 


U b 


fcb 


b 


U b 


b 








PP/PE 


PP/PB 


PP/PE 


PP/PE 


PP/PE 


PP/PE 




EL 
Iflfc 


mm® 




2 


2 


2 


2 


2 


2 




*f 


fttt££ 


am 


51 


51 


51 


51 


51 


51 








% 


5 


15 


30 


30 


15 


20 





[0 06 1 ] 











^ tffi 01 












1 


2 


3 


4 


5 


6 


1 






>"» 


25 


26 


26 


26 


27 


15 


25 






sec 


473 


510 


534 


347 


503 


177 


473 








0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 






% 


42 


41 


41 


41 


40 


39.2 


42 


m 
m 




Hn/25/zn 


6203 


5145 


5135 


4116 


4704 


3156 


5203 




KD 


KPa 


122500 


122500 


123500 


117600 


122500 


123500 


122500 


& 


TD 


KPa 


109800 


109800 


106800 


104900 


102900 


107800 


107800 


& 

& 
& 




KPa 


t£ b 


b 


U b 


U b 


tSL b 


U b 


U b 




MD 


% 


5 


5 


5 


5 


5 


5 


5 




TD 


% 


4 


5 


4.5 


5 


4 


4 


4 










0.8 


0.8 


0.9 


0.8 


0,7 


0.9 


1 








110 


120 


120 


120 


125 


115 


100 






*C 


135 


135 


135 


135 


135 


135 


135 






■c 


175 


185 


185 


185 


185 


185 


185 
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